
THE 

FERN 
GAZETTE 

Editor ia Chief: M. Glbt^ 

pBODUCTIOPf Editok A. h&m&rd 

Review Editors: A. F. Dyer & IL Lane 

Vsiurntt 20 Part 1 



THE FERN GAZETTE is a journal of the British Pteridological Society and contains 
peer-reviewed papers on all aspects of pteridology. 

Manuscripts may be submitted, and books etc. sent for review, to; Prof. M. Gibby, Royal 
Botanic Garden Edinburgh, 20A Inverleith Row, Edinburgh, EH3 SLR, 
FemGazette@,eBPS.otg.uk 

The Fern Gazette Editorial Board 2013-2016 
The purpose of the Editorial Board is to widen the range of disciplines within pteridology that 
are covered in the Fem Gazette, and to widen its geographic focus. The role of Editorial Board 
members is two-fold, first to help in reviewing manuscripts in their particular area of expertise 
and, second to solicit papers for publication among their local contacts. Members of the Ethtorial 
Board are asked to serve for three years initially. The Review Editors commission review articles 
for the Fem Gazette. 

The editorial team of the Fem Gazette comprises the following people: 
Editor in Chief Mary Gibby, Royal Botanic Garden Edinburgh, Edinburgh, UK 
Review Editors Adrian Dyer, afdyer499@googlemail.com 

Bridget Laue, bridgetlaue@blueyonder.co.uk 
Editorial Board Wen-Liang Chiou, Taiwan Forestry Research Institute, Taipei, Taiwan 

Stephen Jury. Leighton Buzzard, UK 
Klaus Mehltreter, Institute de Ecologia, A.C., Xalapa, Mexico 
Barbara Parris, Fem Research Foundation, Keriken, New Zealand 
Jefferson Prado, Institute de Botanica. Sao Paulo, Brasil 
Fred Rumsey, Angela Marmont Centre, MHM, London, UK 
Haratd Schneider. Life Sciences Department, NHM, London, UK 

Production Editor Andrew Leonard. Portsmouth, UK 

Instructions for authors are on page 48 of this volume and also avaiirfjle at 
htip://www.eBPS.org.uk 

Copyright C 2015 British Pteridological Society. All rights reserved. No part of this publication 
may be reproduced in amy material form (including jRiotocopying or storing it in any medium 
by electronic means) without die permission of the British Pteridological Society. 

THE FERN G.AZETTE VoluitK 19 Part 8 was published on 8th November 2014 

Published by THE BRITISH PTERIDOLOGICAL SOCIETY 
do Department of Life Sciaices, 

The Natural History Museum, Cromwell Road, London SW7 5BD, UK 

Printed by Bishops Printers Ltd 
Walton Road. Portsmouth, Hampshire POO ITR 

hsp-' .'www.bishqps. co.uk 

Cover {fcsign by Hazel Sims 



FERN GAZ. 20(1):1-13. 2015 

MISSOURI BOTANICAL 

FEB 0 9 2015 

REVIEW library 

THE ETHNOBOTANY OF FERNS AND LYCOPHYTES 

H. A. KELLER’ & G T. PRANCE^ 
Consejo Nacional de Investigaciones Cientlficas y Tecnologicas, Instituto de Botanica 

del Nordeste, Sargento Cabral 2131, Corrientes, Argentina. 
^Royal Botanic Gardens, Kew, Richmond, Surrey, TW9 3AB, UK, corresponding 

author: siriain01@yahoo.co.uk 

Keywords: Fern ethnobotany, ethnopteridology, archaeobotany, medicinal plants, 
ornamental plants 

ABSTRACT 
A summary is presented of the most important ways in which ferns have been 
important to humanity. Many of these categories are positive such as the use of 
ferns for subsistence. On the negative side is their role as weeds and as bearers of 
substances harmful to human health. Many of the traditional uses such as for 
medicines have been transferred to modem life as societies have modernized. Some 
uses have even become important in industrial society, for example in the assay of 

INTRODUCTION 
Ferns are distributed in all climate zones of the planet, but have a greater diversity in the 
tropics (Smith et ah, 2006; Strasburger et al., 2003). The discipline that studies the 
relationship between the uses of ferns and humans has been termed ethnopteridology, and 
it was well explained and amplified by Boom (1985). These reciprocal interactions may or 
may not be related to a particular use category in family or regional cultures, but the concept 
of ethnobotany goes beyond the utilitarian spheres of economics and uses to include 
symbolic values, nomenclature, religion and also the place that particular plants occupy in 
the cosmology of peoples. Strictly economic aspects of uses are addressed by the discipline 
of economic botany. It is not easy to separate economic botany and ethnobotany and indeed 
economic botany implies a type of relationship between human groups and plants. 

The object of this work is to present a global panorama of the state of the art in 
ethnobotany of pteridophytes. We will show the great diversity of relationships between 
these plants and humans. Pteridophytes feature in some way in many papers about 
ethnobotany and economic botany and here we will concentrate mainly on papers whose 
object was specifically about the study of ferns or lycophytes. A few previous papers have 
addressed similar topics at least locally. For example. May (1978) made a summary of the 
economic and folkloric uses of ferns. Diaz de Leon et al. (2007) reviewed the many uses 
of ferns and lycophytes in Mexico and to some extent the rest of the world. Murillo (1983) 
produced a major work on the uses of ferns in South America with a special emphasis on 
the ferns of Colombia. Mannar Mamian et al. (2008) gave a short review of the potential 
uses of ferns. We have used the names as cited in the various papers rather than trying to 
update the nomenclature in any way. The literature about the reciprocal relationships 
between humans and pteridophytes is so extensive that here we caimot possibly cover it all, 
but we hope to show the variety of possible relationships through presenting a number of 
wide-ranging examples. 
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ARCHAEOBOTANY 
Archaeobotany is the study of ancient plant remains found in archaeological contexts. 
The name is obviously a parallel to, and a derivative from, ethnobotany. In both 
archaeobotany and ethnobotany the focus of attention is upon the uses of plants by, and 
their association with people (Wiley, 1995). Since remote times human populations in 
many parts of the world knew and made use of ferns and lycophytes. The archaeological 
literature offers much evidence of the close relationship between humans and these plants 
over many generations. Anderson & White (2001) suggested that Cyathea was used for 
consumption by humans at least 888 years ago in Norfolk Island. Dental evidence from 
human remains in New Zealand show ancient use of the rhizomes of Pteridium 
esculentum (GForst.) Cockayne (Houghton, 1978). In China there was use of edible ferns 
at least 3000 years ago (Zhang, 2007). There is evidence of the prehistoric use of the 
leaves of Marattia fraxinea Sm. in ritual involving the incipient use of iron in Africa 
(Schmidt & Avery, 1983). 

FERNS IN PRE-LINNEAN LITERATURE 
Our study has shown that fem ethnobotany is nothing new and that there is much about 
ferns and local cultures in ancient literatoe. We have mainly concentrated here on the 
more recent literature, but a good example of early studies of fem ethnobotany is that of 
Georgius Everhardus Rumphius (1627-1702) in Ambon, now in Indonesia (Rumphius, 
2011). Rumphius devoted 44 pages to descriptions of ferns, lycophytes and their uses. 
The pre-Linnean names are often hard to identify to species, but the good drawings and 
the interpretation by E. D. Merrill (1917) make it possible to relate to current species 
names. These pages are full of ethnobotanical information about fem uses by the 
Ambonese and natives of other islands in the seventeenth century. Many of these uses 
come under the subheadings we have used below. For example one chapter is entitled 
“The Edible Fem” and is about Athyrium esculentum (Retz.) Copel. Rumphius said that 
this fem and related species “are a renowned potherb of all of these islanders. One can 
make a good salad from its leaves and shoots....it cools moderately and loosens the 
bowels, especially if one drinks some tree-wine after it.” Rumphius describes the culinary 
use of several different species of ferns together with great details about the effects of 
eating them. The Balinese stick the tops of Tectaria crenata Cav. behind their ears when 
they go to war, because this plant will keep them from getting hurt by dart poison, 
rendering it powerless. They also mb the dry leaves over their bodies when bathing to get 
rid of sweat and odours. The lower stems of Lygodium circinnatum (Burm. f.) Sw. are 
split into four strips and used for seams around the edges of baskets by the Ambonese. 
An interesting use of the leaves of Drynaria sparsisora (Desv.) Moore is to tie them to 
a baited fishhook and use them as sails to carry the hooks out to sea until fish bites. The 
leaves of the same species are suspended over little children to keep them safe fix)m evil 
spirits. The pages of Rumphius contain much interesting fem ethnobotany and many 
similar uses are reported in the more recent literature on the subject. 

ETHNOPTERIDOLOGY 
In the literature surveyed we found a number of articles that were specifically about 
ethnopteridology of human groups and also ethnobotany about individual species of 
pteridophytes, and we highlight examples of recent works from different continents. 
From the Americas, Navarrete et al. (2006) presented information on the uses attributed 
to more than 200 species of pteridophytes of Ecuador, Pem and Bolivia. Boom (1985) 
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treated the use of ferns by the Chacobo tribe of Amazonian Bolivia and Macia (2004) 
compared the ethnopteridology of the Tacana of Bolivia with that of the Huaorani of 
Eeuador. The only species in common was Cyathea pungens (Willd.) Domin. Hem^dez 
Cibrian & Sutherland (2007) carried out an ethnobotanical study of the ferns of a national 
park in Honduras and found only eight species that were used by the local population. 
For Argentina Keller et al (2011) treated the various uses of 50 species of ferns and 
lycophytes by the Guaranies of Misiones Province (Figures 1-3) and Hurrell & De La 
Sota (1996) did the same for the villagers of Santa Victoria in Salta Province. In Asia 
Christensen (1997) studied the ethnopteridology of ethnic groups in Malaysia. A study 
of the ethnobotanical uses of ferns in the Indian States of Jammu and Kashmir (Kim & 
Kapahi, 2001) listed 17 species of which 11 were medicinal, four used for thatching 
roofs and three as foods. Joshi (1997) listed ethnobotanical uses of 44 species of ferns 
in Uttar Pradesh State of India. 

For Africa the ethnopteridological study of ethnic groups by Nwosu (2002) 
mentioned 36 species in 23 families. In addition to fern uses for food and medicines, 
many of these studies mention uses in rituals of love, for magic ceremonies, as indicators 
of cardinal points and the presence of animals and also as material to make crafts and 
weapons. The demands of today’s markets have led various indigenous groups to 
commercialize ornamental ferns and flowerpots made out of erect rhizomes and the 
trunks of tree ferns. 

FERNS IN TRADITIONAL MEDICINE 
Studies of uses of ferns in ethnomedicine are abvmdant on all inhabited continents. In 
Cordoba (Argentina) the study of ferns used in traditional medicine has developed to 

Figure l.Micrvgramma squamulosa (Kaulf.) de la Sota, a multipurpose species for the 
Guarani, used for slimming, menstrual analgesic, post partum washing, and treatment of 
lumbago. 
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such an extent that anatomical and morphological evidence is used to detect adulterants 
of the products (Lujan et ah, 2007; 2011). However, the adulteration of medicinal ferns 
is nothing new. Hipolito Ruiz (1805) described the species Polypodium calguala Ruiz 
with the intention of clearly differentiating this medicinal ethnospecies of the indigenous 
peoples of Pern from other fem species that were being imported into Spain from the 
New World as adulterants of the legitimate “’calagualaP 

In a comparison between the ethnopteridology of the Tacana of Bolivia and the 
Huaorani of Peru, Macia (2004) found that 76% of the recorded uses for ferns were 
medicinal either for people or for animals to heal wounds or expel parasites. Most of the 
uses by the Tacana are external, whereas the Huaorani uses are mainly internal. This 
study cites uses for 24 species of ferns and lycophytes. There are many medicinal uses 
of ferns in India. For example, Sharma and \yas (1985) described the use of six species 
in Rajastan. Srivastava (2007) emphasised the importance of ferns in tribal medicine 
from a study made in various places throughout India. Benniamin (2011) reported on 
the use of 51 species of ferns in the east of India and Kumari et al. (2011) gave 
information about the use of 66 species in ethnomedicine in India. Dixit (1982) is an 
example of the ethnobotanical use of a single species, Selaginella bryopteris (L.) Bak. 
This species is much revered in local medicine and commands a high market price. The 
medicinal use of Helminthostachys zeylanica (L.) Hook, has had serious effects on its 
state of conservation in Himalaya (Joshi, 2011). Osmunda regalis L. is used as a medicine 
in the north of Spain (Molina et ah, 2009). 

Of the 36 species of ferns reported in the ethnobotany study of ferns of Southern 
Nigeria by Nwosu (2002), 34 have medicinal uses. The paper reads like a complete 

rigure z. Aisophyita setosa Kaulf. The base of the rhizomes are used as stands for 
ornamental plants. The Guaranis and local fanners agree that the presence of this fem 
is an indicator that the soil is not suitable for agriculture. The Guarani use a soup of the 
petioles for the treatment of herpes. 
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pharmacy to treat many different ailments and all from pteridophytes. Ferns supply 
treatment for external injuries and wounds and many are taken internally to treat such 
diseeises as malaria, ulcers, intestinal worms, liver disease etc. Many of the species listed 
have multiple uses, for example, a decoction of the rhizome and leaves of Polypodium 
microrhizoma Clarke ex Bak. is used for the relief of gastrointestinal disorders, backache 
and jaundice; a paste from the dried leaves (dried over an open foe) is applied externally 
for fissures on hands and wound healing; and a paste mixed with palm-kemel oil is 
applied externally to domestic animals such as sheep and cattle. The whole plant of 
Osmunda regalis is taken internally for psychosis as it is believed that the tonic can chase 
away evil spirits, and an infusion of the roots is used to treat malaria and jaundice. 

The importance of medicinal ferns is evidenced by the growing interest in methods 
for their reproduction. An example is the achievement of in vitro propagation of the 
Asiatic fem Drynaria quercifolia (L.) J.Sm. that is much used in traditional phytotherapy 
(Mazumder et al., 2011). 

VETERINARY 
The literature has many examples of the use of ferns for treating animals. According to 
Nwosu (1922), the leaves of Tectaria macrodonta (Fee) C.Chr. are powdered and mixed 
with castor oil and given to goats and sheep to stop a running stomach; young fronds are 
chewed by cows after delivery of a calf to accelerate the expulsion of the afterbirth. 

EDIBLE FERNS 
Fem rhizomes were an important source of food for Native Americans in western North 

sale at a roadside stand. 
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America. Turner et al. (1992) produced a summary of this in a detailed paper that listed 
at least 15 species of ferns together with their native nomenclature. Fems are much eaten 
in India. For example, Pandy and Pangtey (1987) list seven different species of ferns 
consumed in Western Himalaya and Joshi (1997) lists 10 edible species used in Uttar 
Pradesh State. For China, Liu et al. (2012) listed a total of 42 edible pteridophytes, but 
they estimated that the potential total could be as high as 144 species. Some ferns are 
eaten as though they were sweets, as in the case of Pecluma pectinatiformis (Lindm.) 
M.GPnce, where the sweet leaves are commonly chewed by Guarani children in 
Misiones, Argentina (Keller et al., 2011). 

Some species of Polypodium are known for their property of sweetness. A variety of 
Polypodium vulgare L. was used to flavour tobacco for its liquorice taste and it contains 
small amounts of ostadin, a steroid saponin 3000 times as sweet as sucrose. In former 
times the fronds of this species were used in Ireland to treat coughs, colds and asthma. 
Polypodium glycyrrhiza D.Eaton also has a liquorice flavour and was eaten hy Native 
American peoples (Mabberley, 2008). 

FERNS AS BUILDING MATERIALS 
The Guarames of southeastern Brazil use the stems of Dicksonia sellowiana Hook, to 
support the walls of their traditional houses (Pradente, 2007). 

Joshi (1997) lists Cyathea spinulosa Wall, ex Hook, md Dicranopteris liniaris (Burm. 
f.) Underw. as used for thatching roofs in India. Kim and Kapahi (2001) mention 
Pteridium aquilinum (L.) Kuhn. var. wightianum (Ag.) Tryon, Pteris vittata L., 
Thelypteris erubescens (Wall, ex Hook.) Ching and Woodwardia unigemmata (Makino) 
Nakai for the same purpose. 

FERNS m ORNAMENTATION AND ART 
Ferns are often used for body ornamentation. The stipes of Cheilanthes farinosa (L.) 
Brogn. mdAdiantum lunulatum Bunn, are used as nose and ear studs by children and 
poor women in Uttar Pradesh (Pande & Pangey, 1987) and Adiantum venustum D. Don 
is used as ear studs by girls in Kashmir (Kim & Kapahi, 2001). The tree ferns Cyathea 

ivergens var. tuerckenheimii R.M.Tryon and C. fulva (Martens & Galeotti) Fee are 
jested to produce handicrafts for garden ornamentation by artisans of the mountains 

o TOtzalan, Mexico (Eluterio, 2006). In the Philippines the petiole and leaf rachis of 
Lygodiumjaponicum (Thunh.) Sw. are used to decorate baskets (Novellino, 2006). In 
^^entma the Guaranies use the petioles of various ferns to make necklaces (Keller et al.. 

USES OF FERN SPORES 
rye (1934) reported that the spores of Lycopodium clavatum L. were used for dusting 

on open raw wounds and chafed infants by natives of northwestern North America. The 
spor« are e and light and so repel water and prevent stickiness. Lycopodium powder 
as a so used as a lubricating dust on latex gloves and condoms, though the latter 

1^ IS not recomniCTd^ (see Balick & Beitel, 1989), because these spores have been 
own o cause allergic reactions, ranging from hay-fever to more serious giant cell 

gran omas. May (1978) reported that the easily flammable spores of species of 
Lycopodium have been used in theatre as a flash powder. 
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FERNS AS PLACE NAMES 
The importance of ferns to local communities has often led to the names of places, 
topographic formations, watercourses and political divisions. In Misiones Province 
(Argentina), the most tropical and wettest province of Argentina, there are various places 
based on plant names. The ‘Diccionario geografico toponimico’ of Stefanuk (2009) gives 
several examples. “Los helechos” is the name of a stream and a municipality in this 
province. In the town of Obera there is a place and a stream named “Samambaya” the 
common name for ferns derived from the Guarani word for them “amambai ” which 
translated into English is a generic name of ferns. Locally amambai refers to the large 
populations of Pteridium arachnoideum (Kaulf) Maxon. In the Department of L.N. Alem 
there is a stream called “Chachi” which is the Guarani name for the tree fem Cyathea 
atrovirens (Langsd. & Fisch.) Domin (Cyatheaceae). In the Department of San Martin 
there is stream called “Culandrillo”, a term that refers to species of the genus Adiantum 
(Pteridaceae). In Paraguay the derivation of the name of the political division Amambay 
Department is derived from the Guarani word for fem. There are many place names in 
the United Kingdom associated with ferns, for example, Femdown in Dorset, Femilee in 
Derbyshire and Ferness in the Highlands. Fem is a town in Tayside and Femie a stream 
and a castle in Fife. Bracken {Pteridium aquilinum) features in Brackenfield in 
Derbyshire and Brackenthwaite in Cumbria. 

FERNS IN PHARMACOLOGY 
Substances with antioxidant activity are now used in medicine to reduce the effects of 
oxidation stress. Antioxidant activity has been reported in Adiantum capillus-veneris L., 
a widely distributed fem (Kumar, 2009). A recent study of the lateral branches of 
Equisetum giganteum L. of South and Central America showed that they can be used as 
a source of antioxidant compounds (Ricco et al., 2011). In Malaysia studies have shown 
similar properties in various ferns: Blechnum orientate L., Cibotium bammetz (L.) J.Sm., 
Cyathea latebrosa (Wall, ex Hook.) Copel., Dicranopteris linearis Burm., Drynaria 
quercifolia (L.) J.Sm. and Stenochlaena palustris (Burm. f) Bedd. (Chai et al., 2012; 
Lai & Lim, 2011, Lai et. al., 2010). In China several fem rhizomes have been shown to 
have antioxidant properties: Drynaria fortunei (Kze.) J.Sm., Pseudodrynaria coronans 
(Wall, ex Mett.) Ching, Davallia divaricata Bl., D. mariesii Moore ex Bak., D. solida 
(Forst.) Sw., anAHumata griffithiana (Hook.) C.Chr. (Chang et al., 2007). 

Ferns also contain substances with antibacterial activity as was shown in the study by 
Thomas (2011) of Osmunda regalis. India has made important advances in this area and 
Kumarpal (2013) showed that there was good antimicrobial activity in three species of 
ferns from three different families used in traditional medicines in Daijeeling, Athyrium 
filix-femina (L.) Roth (Woodsiaceae), Dicranopteris linearis (Burm. f.) Underw. 
(Gleicheniaceae) and Pleopeltis macromarpa (Bory ex Willd.) Kaulf (Polypodiaceae). 
Patric Raja et al. (2012) found antibacterial and antifungal activity in Cyathea nilgiriensis 
Holttum, C. crinita (Hook.) Copel., Leptochilus lanceolatus Fee and in Osmunda 
hugeliana Presl. Studies made in Romania by Soare et al. (2012) showed that the bladder 
fem Cystopteris fragilis (L.) Bemh. and Polypodium vulgare L. strongly inhibited various 
bacteria, especially Escherichia coli. Most of the species that have been smdied for their 
pharmaceutical properties have notable antecedents in traditional medicine. The 
development of pharmaceuticals from plants used in the pharmacopeia of local peoples 
ought to ensure that the benefits are shared with the traditional communities from where 
the original information came (Prance, 1991). 
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FERNS IN TOXICOLOGY 
The relationship between plants and people is not always a positive one This includes 
those species that have strong substances that are damaging either to human health or to 
that of domesticated animals. Pteridium aquilinum has been studied for the relationship 
between the various uses and its toxicity (Alonso Amelot, 1999; Franca et al., 2002; 
Ortega, 1993; Vetter, 2011). Recent studies show that Blechnum orientate is able to 
absorb heavy metals from the environment and it is therefore a potentially toxic source 
of food and medicine. The accumulation is mostly in the rhizomes and leaves, the very 
parts of the plant that are eaten (Zhu et al, 2013). A positive side for the environment of 
this absorptive capacity of ferns is the accumulation of arsenic by Pteris vittata L., which 
could be used as a method of decontaminating toxic sites. Phytoremediation of arsenic 
contaminated environments will involve growing the arsenic hyperaccumulator ferns in 
the contaminated environment, harvesting the arsenic-rich biomass and the safe disposal 
of the biomass (Gumaelius, 2004; Rathinasabapathi etal, 2006). 

FERNS AS ORNAMENTAL PLANTS 
A large number of fem species are used as ornamentals in the gardens around the world, 
and this dates back to ancient times and often to domestication for other uses. Studies of 
the ornamental potential of pteridophytes of regional floras has led to an increase of their 
use as cultivated plants. Abraham et al (2012) listed a total of 153 ferns and 18 
lycophytes from Nilgiris, India with ornamental potential. Macaya (2004) mentioned 20 
species of ferns native to Chile that are cultivated as ornamentals and in Macaya (2008) 
he expanded this to a list of 75 species. An example of the relevance of ethnobotany for 
making strategies for use of populations of native vegetation is that of Baldauf et al 
(2007), who made an ethnobotanical study of the management systems of Rumohra 

iantiformis (G Forst.) Ching. This species is used as an ornamental in southern Brazil. 
Another fem of the southern cone region of South America with high ornamental 
potential is Blechnum tabulare (Thunb.) Kuhn, a species that resembles the Cycadaceae 
in appearance. A population study of this species was made in southern Brazil 
(R^henmacher er al, 2007). The stems of some tree ferns are used extensively as a 
substrate for the cultivation of epiphytes. However, the indiscriminate use of this resource 

populations of these plants in some places. An example of this is the use 
oX Dictaonia sellowianaHook., the conservation of which has led to studies of growth, 
phenology and germination of spores (Filippini et al, 1999; Schmitt et al, 2009). 

ferns AND SOIL QUALITY 
zollayim has long been used as a fertilizer in rice paddies (Jones, 1987). In Misiones, 

/^entina farmere identify compacted and degraded soils by means of observations on 
e preseiice o tendium aquilmum. In the central Andean region of Peru indigenous 

group use the fronds of Dennstaedtia glauca (Cav.) 
the Mils where they cultivate potatoes (Camino & Jhons, 1988), which 

IS similar to the use of bracken peat as a fertilizer in some places in the United Kingdom. 

T,. , . ^ CONCLUSIONS 
*!!! important which humans have 

illustrated in Figures 1-3. Many of these 
,u ~ (the white area ofFigure 4) such as use 

tuals, the constraction of houses and to make weapons. Other uses are typical of 

put ferns and lycophytes, and; 
use categories originated in traditional 
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ABSTRACT 
The type of the tree fern Angiopteris indica Desv. (Marattiaceae) was rediscovered 
in Herb. Desvaux at P and its status is discussed. 

INTRODUCTION 
Three species of the marattioid fern genus Angiopteris Hoffhi. (Marattiaceae) are 
generally accepted to occur in India (Fraser-Jenkins, 2008; Fraser-Jenkins & Benniamin 
2010), nzmeXy Angiopteris indica Desv., A. helferiana C.Presl, and A. palmiformis (Cav.) 
C.Chr. Fraser-Jenkins (2008) accepted A. indica as the oldest available name for plants 
characterized by the combination of the following characters: the soral lines are located 
close or at the margin, the lamina segments possess prominent teeth near their tips, the 
lamina colour is darker than in other Indian species, and with the false (recurrent) veins 
reaching the soral line or just passing beyond it. In contrast, A. helferiana is 
distinguishable fromyl. indica by its inframarginal sori, whereas^, palmiformis has long 
false veins extended up to the pinnule-midrib. 

Angiopteris indica was described by Desvaux in 1813 (Desvaux 1813: 267) and not 
in 1811 (Desvaux 1811:207), as misquoted by Moore (1857: 75) and Christensen (1906: 
57), but see Hooker & Greville (1831) for the correct citation of the name. In the 
protologue, Desvaux (1813: 267) described the plants as “ffondibus pinnatis, pinnis 
lanceolatis utrinque attenuates” and mentioned the area of origin as “Habitat in India 
orientali”. He further considered the non-cordiform base on the segments as the main 
feature distinguishing this species from previously described taxa. Desvaux in his 
protologue mentioned that he saw a specimen of the species at Herb, de Jussieu. Later 
authors (Vriese & Halting, 1853; Fraser-Jenkins, 2008) concluded that no specimens of 
this species were found in the Herb, de Jussieu, which is located in the herbarium at the 
“Museum national d’Histoire naturelle” at Paris (P). 

Subsequently, Fraser-Jenkins (2008) designated a neotype: Herb. Wight e Nilghiry 
[“S. India”], alt. 5000 ped. Wallich List No. 187.8. (K-W). This designation is based on 
the cmcial assumption that no specimen seen by Desvaux can be found. 

RESULTS 
Here, I present the discovery of a single specimen located at “Herbier de A.N. Desvaux 
Donne par Mme Vve Lavallee en 1896” in the herbarium P (Fig. lA) with the barcode 
P01646217 (http://sonneratphoto.mnhn.fr/2010/08/09/4/P01646217.jpg). The specimen 
carries two labels on the left side that were interpreted as written by Desvaux showing 
the name “Angiopteris indica Desv., joum. bot. appl, p. 267, Habitat in India orientaU” 
(Fig. ID). The second label mentions (in French) “was not described in my memoir given 
at Berlin” (Fig. ID). By this annotation Desvaux indicated that the name A. indica was 



FERN GAZ. 20(1):15-18. 2015 

not published in “Berlin Magazine” in 1811 along with many new taxa he described there. 
A third label below the pinna fragment shows the name “Angiopteris glauca Desv.” (Fig. 
IB). This name does not correspond to Angiopteris glauca Alderw. Mai. Ferns, Suppl. I, 
Corr. 61(1917) and it is interpreted here as an unpublished name considered by Desvaux. 

Figure 1. Specimens oiAngiopteris indica Desv. A. Herbarium sheet (P01646217) with 
two pinnule-segments, B. fragmented pinnule (Type), C. second pinnule with long false 
veins, D. labels written by Desvaux. Images © Museum national d’Histoire naturelle, 
Paris Herbarium (P), reproduced with permission. 
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The putative type is a fragment of pinnule showing prominent marginal teeth, 
ineonspicuous false veins and sori inffamarginal (Fig. IB). A morphologically distinct 
second pinnule pasted above it (see Fig. 1 A) has long false veins extended up to pinnule- 
midrib, rounded base and nearly median sori (Fig. 1C). 

DISCUSSION 
One of these pinnules should be considered as type of A. indica as it was definitely 
studied by Desvaux, supported by the evidence of his own handwritten labels, and which 
can be assumed to be the lost type of A. indica from Herb, de Jussieu.. The second pinnule 
(Fig. 1C) is not a separate portion of the same plant but was pasted from a different 
specimen (pinna); Java, Leschenault 642 (barcode PO1646218, 
http://sonneratphoto.mnhn.fi-/2010/08/09/4/P01646218.jpg); Jean-Baptiste Leschenault 
was a French botanist and his plant collections from Java were subsequently used by 
A.L. de Jussieu and others. But there is no evidence to support the view that Desvaux 
selected this second pinnule (Fig. 1C) as type and pasted it himself Actually the second 
pinnule was originally cut and pasted in an inverted position in P01646218. As a result 
it was easily detached and later erroneously pasted in PO1646217. 

Desvaux coined the name A. glauca Desv. probably due to glaucous lamina of the 
pinnule (Fig. IB), but later revised it as A. indica considering the distribution “India 
Orientali,” which includes modem India, Sri Lanka, Indonesia, Philippines and Marianas 
(Cook 2009). 

CONCLUSION 
The fr-agment of pinnule (Fig. IB) is chosen here as the type of 4. indica fiom the two 
pinnules in Figure lA. This type, actually lectotype (designated here), refutes the 
application of the name A. indica to plants fiom India with marginal sori hy Fraser- 
Jenkins (2008) in displaying inframarginal sori (Fig. IB), similar to 4. helferiana (having 
sori about 1 mm distant fiom margin). But due to wide range of morphological variability 
of species of Angiopteris further additional data are required to confirm the identity and 
correct number of species of Angiopteris in India. 
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ABSTRACT 
The chromosome number and ploidy level of Cystopteris fragilis (L.) Bemh. are 
documented for the first time from Iran. The count was tetraploid, with 2n= 4x= 
168. This agrees with previous reports of tetraploid C. fragilis from Europe, Asia 
and the United States. 

INTRODUCTION 
Cystopteris Bemh. (Cystopteridaceae) comprises about 27 species distributed throughout 
the temperate regions and tropical mountains (Rothfels et ai, 2013). Three species occur 
in Iran: C. alpina (Lamark) Desvaux, C. dickieana Sim and C. fragilis (L.) Bemh. (Roux 
2001; Khoshravesh et al, 2009). The two latter species have also been reported from 
high elevations in the Hindu Kush Mountains of neighboring Afghanistan (Breckle, 
1987). In general, these species of Cystopteris are found in shady, rocky, wet habits 
(Bhellum and Razdan, 2012). The taxonomy and distribution of its species in Iran have 
been reported by Khoshravesh et al. (2009). Cystopteris fragilis differs from C. dickieana 
in having spiny spores (vs. vermcate in C. dickieana). 

The chromosome numbers of n=84 and n=126 (tetra- and hexaploid, respectively) 
of C. fragilis were first reported from Europe (Manton, 1950). Vida (1976) later reported 
octaploids in Central Eiuope. In North America, tetraploids and hexaploids of C. fragilis 
have been found (Wagner, 1955; Haufler and Windhcun, 1991; Haufler era/.; 1995,Paler 
and Barrington, 1995). In Asia, tetraploids and hexaploids have been reported from India 
and Japeui (Bhellum and Razdan, 2012; Mitui, 1970). In 2010, a pentaploid with 2n=210 
was also recorded from Mongolia Altai by Kawakami et al. (2010). For Iran, however, 
chromosome numbers of C. fragilis have not been reported previously. This paper 
represents the first such report for the country. 

MATERIAL AND METHODS 
Fixed cytological material and voucher sjtecimens were collected by the first author from 
three populations in natural habitats in Akhlamad waterfall valley, ca. 65 km NW of 
Mashhad, NE Iran at an elevation 1500 m in May and June 2013. The populations 
occurred on stony or rocky slopes exposed to waterfall, within shaded habitats, and 
occasionally in the eement of the roadside. Vouchers of examined specimens are 
deposited in lAUM and NY. Our initial identification was checked by comparison with 
descriptions in the floristic literature (Khoshravesh et al, 2009) and confirmed by Robbin 
C. Moran at NY. 

The chromosome squash method used followed that of Windham and Yatskievych 
(2003). Pinnae with whitish sporangia were collected every half hour from 9 am to 1 
pm. The pinnae were fixed in Farmer’s Solution (1:3 glacial acetic acid-ethyl alcohol) and 
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Camoy s Solution (ethanol, glacial acetic acid and chloroform in the proportion of 6: 1: 
3). Large numbers of sporangia were squashed in acetocarmine. Photography were taken 
with a digital camera Dino-Lite connected to Labomed LX 400 microscope. 

RESULTS AND DISCUSSION 
We found n=84 pairs (bivalents) at meiotic metaphase 1 (Figure 1). This is the first 
chromosome count of C. fragilis from Iran. This number agrees with previous counts 
from Jammu and Kashmir ((Bhellum and Razdan, 2012), Mongolian Altai (Kawakami 
et al, 2010) in Asia; Finland, (Sorsa, 1961), and Iceland (Love & Love, 1943) in Europe; 
Ontario, British Columbia, and Greenland in Canada (Britton, 1953; Taylor and Mulligan, 
1968; Dalgaard, 1989), and Michigan, USA (Wagner, 1955). 
Each soms contained 6-19 sporangia. The most important factor in obtaining meiotic 
figures at the proper stage was the time of fixation. Descriptions and the figures in the 
present paper refer to fixation at Ham. Tetrad spores were produced by the second 
meiotic division and many well filled, spiny spores were observed (Figure 2). The size 
of 25 spores from one leaf was measured in distilled water as followed; 38.48^8.60 x 
23.40-28.65 mm. The size straddles that reported for tetraploids and hexaploids within 
Cystopteris by Blasdell (1963). He found that tetraploids had spore lengths from 32-42 
mm and hexaploids from 38-48mm. It is not known what mounting media Blasdell used 
to measure his spores—whether distilled water, Hoyer’s solution, or Canada balsam. Use 
of different mounting media might explain why our results of spore length measurements 
do not fall exactly within the tetraploid range reported by Blasdell (1963). 
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ABSTRACT 
In England in the early 19**^ century at least two products went by the commercial 
name Dutch Rush, viz. the Rough Horsetail Equisetum hyemale L. used in cabinet 
making and similar crafts, and the Common Club-msh/Bulmsh Schoenoplectus 
lacustris (L.) Palla used in matting and chair manufacturing. Some authors did not 
heed the scientific names and confused the properties and geo-cultural 
backgrounds of both products. Thus the myth took hold that E. hyemale was in 
culture in the Netherlands and that is was deliberately planted and cared for to 
protect that country fi-om the sea. Scarce but widespread evidence of trade reveals 
that this species was economically insignificant. The idea that it owes its common 
name to imports from Holland could be correct; however, other parts of North 
and Central Europe, especially the upper Rhine Valley, are more likely to be the 
original sources from where the Dutch obtained the plants. North America can 
be reasoned to be an alternative origin, but evidence for this hypothesis is still 
lacking. 

INTRODUCTION 
Ever since the sixteenth century, many authors in a number of Western European 
coimtries have reported the use of Equisetum hyemale L. by various trades (e.g. Fuchs, 
1543; Gerarde, 1597; Bock & Sebisch, 1630; Pexenfelder, 1670; Ruppe & Haller, 1745; 
Anon., 1749; Pemety, 1771; Kriinitz, 1785; J. E. Smith, 1802; Headrick, 1813; Stewart, 
1815; Phillips, 1818; Hooker, 1821; Gill, 1822). Material evidence of its use is found in 
inventories of workshops (e.g. Giskes, 1979) and characteristic scratches from its 
siliceous skin on antique woodcraft (Esterly, 1998). In addition, several authors during 
the past two centuries showed that the vernacular name “Dutch Rush” used in England 
relates to large-scale imports from Holland' (Pratt, 1846; Francis, 1851; Johnson & 
Sowerby, 1856; Moore, 1861; Pratt, 1866). Up to the present day the statement is repeated 
frequently (Weeda eta/., 1985; 011gaard&Tind, 1993;Page, 1997). The apparent source 
to which this can be traced back is Edward Newman (Newman, 1842, 1844), who also 
noted that the species was cultured in Holland and played an important role in the defence 
of the coast against the eroding action of the sea: 

“... for this purpose it is imported, under the name of “Dutch Rush” in large quantities, 
from Holland, where it is grown on the banks of canals and on the sea ramparts, which are 
often bound together and consolidated by its strong and matted roots.” 

'Wherever the toponym Holland is used, literal citations excepted, it is to be understood 
in the strict sense, i.e. the western part of the Netherlands, or the present provinces 
Noord-Holland and Zuid-Holland. 
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Table 1. Vernacular names used in British English 

Name Source 

Shave-grass (discussion in this paper) 
Dutch Rush (discussion in this paper) 
Rough horsetail From the French/Latin asprella (de Winter, 2012), introduction 

unknown 
Dutch shave-grass species list of Scarborough (Hinderwell, 1811) 
Holland mshes In advertisements (Glover, 1843; Measom, 1861) 
Dutch reed rarely (Bailey, 1756; Martin, 1813; Henslow, 1839; Trimmer, 

1842) 
polishing mshes customs’ duties lists (Bum et a/., 1831; Parnell, 1831; Ellis, 1837) 
shave weed (Aubrey, 1848) 
shauynge gyrs (Turner, 1538) 
dyUhewaBhynges (Turner, 1538) 
Pewterwort e.g. (Withering, 1776; Targioni Tozzetti, 1813; Wilkinson, 1858) 
scouring[-]rush American (Law Olmstedt et al, 1924) 

This is at odds with the ecological preferences of the species, as well as with both its 
historical and present day distribution (de Winter, 2007). These problems can be summarised 
under three main points: 
1. the alleged abundance of E. hyemale in Holland finds no evidence in its current 

distribution in that country, nor is it supported in historical Dutch reports; 
2. the reported occurrence and even cultivation of E. hyemale along canals and the practice 

of using it for the solidification of dykes, dunes, or any kind of coastal protection 
constractions finds no reference in Dutch literature, nor in the present distribution and 
habitat preferences of European E. hyemale-, 

3. the plant detailed by Newman by its size and number of ridges suggests American E. 
hyemale subsp. e^ne (Engelm.) Calder & Roy L.Taylor rather than European E. hyemale 
subsp. hyemale, which casts doubt on the continental origin of the merchandise. 
If these doubts are well-founded, then the question must be addressed as to whether E. 

hyemale really was imported fiom Holland to England, and where the origin should be sought 
of the plants sold on London markets. 

HISTORY OF THE NAME “DUTCH RUSH” 
A numto of vernacular names have been used for E. hyemale in English, but most of them 
never became popular and have disappeared into oblivion (Table 1). The oldest historic one 
^ recorded in the 14* century: “Cauda equina, cauda 
Laballma idem est. angl, schauegies” (Anom, 1350-1400; Lancaster, 1887; Murray, 1971). 
10 Shaw is denved ficm the Anglo-Saxon scafan through the Old English shaven, and Middle 
^glKh schaven/schafen (Flexner & Hauck, 1993), whence there is a direct relation with the 
OW Hi^ German scqfthawi (Graff, 1838) and the Dutch stem schaqf- as in schaafstrv (de 
Winter, 2012). Although the verb “to shave” at present is predominantly used to refer to the 

of removmg the beard, the general meaning is to make a surface smooth (Webster, 
^). The name is continuous through Turner (1538) and Gerard (1597). “Shave-grass” has 
^ lately replaced now by the more official “rough horse-tail” (Bolton, 1790; J. E. 
Smith, 1802), and “Dutch Rush”. 
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The latter name has been in use since around 1700 and first appears in manuals of practical 
trades(C.K., 1701;Aitlove, 1730; Barrow, 1735;Anoa, 1754; Dossie, 1758). Eighteenth century 
dictionaries show a more conservative attitude towards this emerging name and strictly print 
“shave-grass”. The name “Dutch Rush” therefore remains dormant in written language until the 
second edition of the cryptogamic volume of William Withering’s Botanical Arrangement was 
published (Withering, 1792), in which the name “Dutch Rush” is used equivalent to “Shave- 
grass”. The Botanical Arrangement was an immediate and sustained suceess dial would see many 
reprints (Lee, 2001). Inclusion in this woik apparently made the name “official” and acceptable 
for use in subsequent publications (Figure 1). This pattern strongly suggests that since the onset 
of the eighteenth centuiy something has changed that made people name the product by its origin 
rather than its purpose. Just assuming that the increasing trade with the low countries flooded the 
market with Dutch horsetails seems unsatisfactory as an explanation. A size and/or quality 
difference as suggested by Newman might have changed the perception and initiated the desire 
to distinguish the new product by name. 

IMPORTS OF HORSETAILS INTO BRITAIN 
Even though £ hyemale is not especially rare in Britain (Wardlaw & Leonard, 2005), it was 
eertainly feh so (Camden, 1722; James, 1745). Since urbanisation and industrialization in England 
started long before the invention and acceptance of sand paper in the mid 19th century, it is 
conceivable that here, more than elsewhere in Eurcpe, the discrepancy was felt between urban 
demand and rural supply. Especially the reconstruction of London after the fire (1666) may have 
elevated the demand. 

The earliest account of exports from the Nelheriands are found in a manuscript of the late 17* 
century by John Aubrey (Aubrey, 1847): “Watchmakers and fine workers in brasse use it after 
smooth filing. They have it fiom Holland”. This can be dated mote exactly, for in a letter to John 
Ray of August 5,1691 he writes: “Shave-weed used by artists (which they have fium Holland)” 
(Aubrey, 1848). 

Figure 1. Relative usage of the names “Dutch Rush” (darker bars) and “Shave-grass” 
(lighter bars) in English literature from 1720-1860. Counts made per 20 years periods, 
based on 178 printed publications, not including advertising. 
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The demand declined when glass paper came into use, but it never completely 
disappeared. In the USA it was still advertised in 1938 (Kaliban’s Grocery and 
Market, 1938). Nowadays some still prefer it to scrape their clarinet reeds (Intravaia 
& Resnick, 1965; Taillard & Dalmont, 2012). 

Testimony of imports into England, which lasted more than one and a half 
centuries, exists in lists of import duties of the English customs (Bum et al., 1831; 
Parnell, 1831; Ellis, 1837), but is absent in earlier legislation (e.g. Steel, 1796). 
Often the horsetails could be imported, transported, and exported tax-free (de 
Martens & Murhard, 1836; Anon., 1837; MacGregor, 1843; Anon., 1849a, 1853, 
1858) or they were not considered important enough to justify their own category 
(Koninkrijk der Nederlanden, 1816, 1822). As a consequence, no accounts of their 
trade were kept and they do not show in yearly statistical surveys (Departement van 
Financien, 1848). England and Holland were the two countries with the worst kept 
statistics on agriculture and trade (MacGregor, 1843). Yet, although far from 
complete, a few statistics of the early period remain, covering the imports into the 
port of London and allowing sampling of the existing data of imports of E. hyemale. 
However, in all of them the horsetail trade is conspicuous by its absence, viz. in 
January 1683 (Houghton, 1728), from May to October 1735 (Anon., 1735), and 
from January to June, 1776 (Whitworth, 1777b, 1777a). 

In the nineteenth century Dutch newspapers meticulously reported freight loaded 
and unloaded per port, frequently even per ship. Any product of trade of any 
importance would be expected to be listed. Nonetheless horsetails are not mentioned 
by any of their known names. With one exception, however: in the second half of 
1855, 142 inland navigation barges with in total 6050 bundles of shave-grass arrived 
in Bmssels (Anon., 1856). Estimating the total volume of Equisetum transported 
requires acquaintance with the size of such a bundle, which we do not know. A 
rough estimate for a bundle of 80 cm perimeter (as is used at present for bulrushes: 
de Vries, 2008) would be 500 - 1000 stems. Given that dense stands have 200 - 
500 stems per m^ (Rutz & Farrar, 1984), the annual production for Brussels only 
would have required the depletion of c. 0.6 - 3 ha. Such small amounts could easily 
have been found on Belgian territory, but apparently for reasons of quality or cost, 
long-distance transport per ship was more attractive. 

In the mid-nineteenth century, exports of reeds and rushes to Britain exceeded 
those to Belgium by about 50% (Departement van Financien, 1848) and if the export 
of horsetail may be estimated proportionally to this, the economic value must have 
been insignificant. John Yeats, an English commercial-geographer, who lived in 
Holland in 1845/46, compares E. hyemale, which “is occasionally imported from 
Holland” with Scirpus lacustris L. (now Schoenoplectus lacustris (L.) Palla), saying 
that “Many vessels laden with this rush arrive annually in England from Holland and 
Belgium, bringing thirty or forty tons of rushes each voyage. This is a very large 
quantity considering the lightness of the material. More than 1,000 tons of bulrushes 
are annually imported into the United Kingdom” (Yeats, 1870). It should be noted, 
though, that these figures stem from the second half of the nineteenth century, when 
the use of E. hyemale was already on the decline in favour of sandpaper, of which 
mass production in London had started by 1833. But also much earlier, in 1827, 
international horsetail trade was but marginal. From an example record of the net 
produce of customs duties it can be deduced that the total value of polishing rushes 
legally imported into Britain must have been £13.25 for that year (Parnell, 1830). 
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CULTIVATION AND CARE IN HOLLAND: COAST PROTECTION 
Newman’s statement, that the Dutch grew E. hyemale “on the sea ramparts, which are often 
bound together and consolidated by its strong and matted roots” (Newman, 1844), is 
repeated with slight variations in later literature. The authors obviously have copied each 
other in sequence, rephrasing the allegation without adding new observations: 

“it is grown on the banks of canals and on the sea ramparts, which are often bound 
together and consolidated by its strong and matted roots” (Newman, 1844) 

“The Dutch are well acquainted with the value of its long and matted roots in restraining 
the wasting effects of the ocean, which would soon undermine their dykes were it not for 
the Equisetum hyemale which is planted upon them” (Francis, 1851) 

“the plant is of immense value in its native country fi-om the extraordinary length and 
interlaced growth of its root-fibres, which mat together and consolidate the loose and 
swampy soil in which they grow, and thus form one of the most effectual water-dams of so 
level a land.” (Wilkinson, 1858) 

“this species is planted to support embankments, which it does by means of its 
branching underground stems” (Moore, 1861) 

Along long stretches of the coast of Belgium and Holland, and the outward coasts of 
the islands in the North, belts of natural and semi-natural sand dunes protect the country 
from the sea. The hybrid E. x moorei Newman (E. hyemale x E. ramosissimum Desf) is 
foimd in great numbers at several locations in the dunes of Zuid-Holland and southern 
Noord-Holland. It was first reported by Du Mortier in 1825 (as E. trachyodon A.Br.) near 
Beverwijk (Du Mortier, 1869), where it still can be found today. It is locally abundant 
between Scheveningen and Hook of Holland, where it has been known since the late 18 
century (Anon., 1796; van Hall et al, 1832). It is surprising that J.E. Smith (1793) did not 
note it when visiting the place. Leiden (L) has a number of specimens collected in the West 
of Holland during the 19* century; however, until 1870, when the first collection was 
made from the fore-dunes south of Scheveningen, all the collections originate from the 
interior dunes around Haarlem. 

In 1797, Jan Kops set out to report on the state of the dunes of Holland. He was an 
eager botanist, paid special attention to any plants that could be used to control shifting 
sand and, as an agronomist working for the ministiy, was also keen to find plants that could 
be made profitable in any way (Baert, 1943). If Newman with “the consolidation of sea 
ramparts” referred to the fixation of shifting sands in the dunes, it is hard to unagine that 
this would have escaped Kops’s attention. Yet Kops explicitly states that no other means 
are known to him to fix the dimes than marram (Ammophila arenaria (L.) Link), straw, 
and reed mats (Kops, 1798; van Eys et a/., 1799). Neither earlier (Montin, 1771; Le Francq 
vanBerkheij, 1780; van Geuns, 1789) nor later authors (Spengler, 1891; Vuyck, 1898)of 
technical treatments about sand fixation mention Equisetum for this purpose, even though 
Le Francq van Berkheij lists “Paardestaart, Equisetum” among the plants of the fore-dunes. 
Despite the present abundance of the hybrid in the dunes of southern Holland never, from 
the 18* century to the present, has its distribution been said to be deliberately promoted 
by man, and the remarks of Francis and Newman above cannot be attributed to it 

Where dunes are weak or absent, dykes have been built to protect the land, as m the 
topographically complex estuarine area of Zeeland and Zuid-Holland, along the rivers, 
along the entire coast of the Wadden Sea, and, before 1932, along the Zuiderzee and its 
inlets. Sea-dykes must be protected by a hard surface since no vascular plant can form mats 
firm enough to protect the dyke’s surface from the action of the waves. At the onset of the 
19* century such hard-shells were not yet customary. 
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Reed and rushes were recognised as effective agents to break the action of the waves 
and to prevent erosion of the hanks of lakes (Meese, 1768), but they grow neither in 
seawater, nor at the high water limits of rivers. Sea-dykes were protected by stapling 
bundles of straw, eelgrass and rushes to the dyke-surface to form a soft shell that had to 
be renewed every autumn (Breval, 1726; Schraver, 1807). 

Inland river dykes consist of a core of sand or clay, covered with a water resistant 
layer of clay and finished with a grass-covered top layer (Fliervoet, 1992). Mats of 
superficially rooting herbs protect the surface against erosion, but deep-rooting plants 
weaken the construction (de Haan et al., 2001; 2003) and can perforate the water resistant 
clay mantle (Technische Adviescommissie voor de Waterkeringen, 1985), without adding 
much to the stability (Sykora & Liebrand, 1987). High growing dense stands of E. 
hyemale could outcompete lower herbs that offer better protection. Finally, frequently 
grazed or mown low vegetation is less than optimal for this woodland species and at 
present it is not found on dykes, nor are there collections in the National Herbarium from 
such places. The hybrid E. x moorei has a number of stations along the river Rhine, but 
it is still rare on dykes. Altogether both technical and historical evidence for Newman’s 
statement appear to be entirely lacking. 

OVER-REPORTING OF DUTCH RUSH DUE TO DUTCH RUSHES 
The likely source of the delusion is the 18^ century bestseller. The Gardeners Dictionary 
(Miller, 1754, Ed. 4) that depicts how species of msh “grow on the Sea-shores, where 
they are frequently watered by the Salt-water. These two Sorts^ are planted with great 
Care on the Banks of the Sea in Holland, in order to prevent the Water from washing 
away the Earth; which, being very loose, would be in Danger of removing every Tide, if 
it were not for the Roots of these Rushes; which fasten themselves very deep in the 
Ground, and mat themselves near the Surface, so as to hold the Earth closely together. 
Therefore, whenever the Roots of these Rushes are destroyed, the Inhabitants 
immediately repair them to prevent farther Damage.” This paragraph is quoted from the 
section on Juncus as “Juncus acutus". 

Miller must have meant the glaucous bulrush Schoenoplectus tabemaemontani (C.C. 
Gmelin) Palla that was cultured in great numbers in the brackish water of the Maas 
estuary, and possibly to some extent S. maritimus (L.) Lye, which was not cultured, but 
common in the more seaward parts of the estuary and known for its even greater capacity 
of promoting the sedimentation rate of silt than the former (Clevering & van Gulik 1990- 
Weeda era/., 1994). 

Miller’s handbook on wild and cultivated plants went into eight editions^ and was 
copied (e.g. MacFarquhar & Gleig, 1797; Knight, 1833), and translated into French, 
German and Dutch. As Miller’s text was copied over and over during more than a century, 
gradually elements changed, and new ones slipped in (Table 2). 

Noteworthy is Loudon’s addition that combines the name Dutch rush, and its usability 
for scouring metals (Loudon, 1829). Rushes (for making chairs) were imported from the 
Netherlands into England in large quantities (Yeats, 1870). Inevitably, they were 

^i.e. Juncus acutus, capitulis sorghi C.B.P. & J acutus maritimus Anglicus Park. 

Cited here is the fourth edition of 1754, but essentially the same text is found in the 
Dutch translation of 1745 (Miller, 1745) and therefore in earlier English editions not 
seen by the author. 
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Table 2. The evolution of Miller’s account on bulrush-culture to Newman’s account of 
E. hyemale 

Period Interpretation 

1724 The first and second Sorts grow on the Sea Shores, where they are frequently 
to washed by the Salt Water. These two Sorts are planted with great Care on the 
1754 Banks of the Sea in Holland, in order to prevent the Water from washing away 

the Earth; which, being very loose, would be in Danger of removing every Tide, 
if it were not for the Roots of these Rushes; which fasten themselves very deep 
in the Ground, and mat themselves near the Surface, so as to hold the Earth 
closely together. Therefore, whenever the Roots of these Rushes are destroyed, 
the Inhabitants immediately repair them to prevent farther Damage. In the 
Summer-time, when the Rushes are fully grown, the Inhabitants cut them, and tie 
them up into Bundles, which are dried, and afterward carried into the larger 
Towns and Cities, where they are wrought into Baskets, and several other useful 
Things, which are frequently sent into England. These Sorts do not grow so 
strong in England, as they do on the Maese, and some other Places in Holland, 
where I have seen them upward of four Feet high (Miller, 1754). 

1797 The conglomeratus, and acutus or marine rush, are planted with great care on 
the banks of the sea in Holland (MacFarquhar & Gleig, 1797) 

1829 J. acutus and maritimus are planted on the sea-embankments of Holland, and 
also in some parts of our own coasts, and in America. The roots run deep into the 
sand, and form a matted body which holds it together. In Holland, when the plants 
are fully grown and in flower, they are cut down, dried, and bound up like com. 
The J. acutus, being very rough, is used for scouring copper and other vessels, 
and is one of the plants imported into this country for that purpose, under the 
name of the Dutch msh. The other species, and often both, are plaited into mats, 
baskets, chair-bottoms, ropes, etc. (Loudon, 1829) 

1833 (...) are made of bulrushes; these grow in this country, naturally but not very 
commonly, in deep slow streams. The demand for them is greater thmi the home 
supply, and a considerable quantity is imported from Holland. (Society for the 
Diffusion of Useful Knowledge, 1833) 

1842 Equisetum hyemale: for this purpose it is imported, under the name of “ Dutch 
Rush,” in large quantities, from Holland, where it is grown on the banks of canals 
and on the sea ramparts, which are often bound together and consolidated by its 
strong and matted roots. Bundles of this imported Dutch Rush are exposed for 
sale by many London shopkeepers. (Newman, 1842) 

sometimes designated as “Dutch rushes”, an adjective combination that never made it to 
a taxonym. 

Traders used the name indiscriminately for both E. hyemale and Schoenoplectus. In 
advertising in the first half of the century, it is rarely made explicit which kind of rash is 
offered (e.g. “Ehrteh polishing rushes” or “Dutch bull rushes”). In less than half of such 
advertisements the context, such as chairmakers’ or cabinet-makers’, revealed the natme 
of the product offered (Table 3). It must have been this ambiguous use of the name that 
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Table 3. Advertisements with “Dutch Rushes” or “Holland Rushes” from before 1850. 

Advertisements where product defined as: Number 

Equisetum 
Schoenoplectus 
Unknown 
Total 

13 
25 

Sources: Bury and Norwich Post. 29 Nov 1815; Carlisle Journal. 09 Mar 1833,24 Aug 
1833; Carlisle Patriot: 28 Oct 1820; Chelmsford Chronicle: 03 Oct 1783; Chester 
Chronicle: 23 Mar Hampshire Advertiser: \ 5 Sep 1832; Hampshire Chronicle: 26 
Jul 1819 2x; Hampshire Telegraph and Sussex Chronicle: 23 Jul 1832; Hampshire 
Telegraph: 02 Mar 1829,25 Apr 1831; Hull Packet: 07 Jan 1801,03 Mar 1801, 27 Feb 
1835; Kentish Gazette: 07 Jan 1845; Liverpool Mercury: 13 Jun 1823, 17 May 1844; 
Norfolk Chronicle: 09 Dec 1815; Salisbury and Winchester Journal 19 Sep 1803, 26 Feb 
Mil, Stamford Mercury: llNpr 1848; The Ipswich Journal 22 Jun 1805,14 Sep 1805; 
The limes: 08 Sep 1831 

led Newman to his misunderstanding. Evidently, when writing about E. hyemale, he did 
not make the distinction and copied unreliable sources without checking. 

CULTIVATION AND CARE IN HOLLAND: HARVESTING FOR EXPORT 
Whereas in English literature it is often stated that Dutch Rushes were cultivated and 
exported by the Dutch (Newman, 1842,1844; Francis, 1851; Moore, 1861; Pratt, 1866), 
the continental literature remains almost taciturn about any culturing activities. The 
earliest mention of such a trade in Dutch literature is found in the Flora Batova (Kops 
& Van der Trappen, 1846), published shortly after Newman’s publication in The 
Phytologist (Newman, 1842). 

In the Netherlands, E. hyemale is not an abimdant species. In the east of the country 
several healthy populations exist, but it is hard to imagine that these could have supported 
prolonged harvesting for both domestic and export markets. In Holland in the strict sense, 
i.e. the western part, E. hyemale is virtually absent, but the hybrid E. x moorei is quite 
common in the dunes and along railroads (de Winter & Lubienski, 2012). It would be 
conceivable that present day populations are not representative for the abundance in the 
18* and 19* century. Both habitat destruction and harvesting might have caused such 
a decline. De Goiter (1781) had found the species in forests in the county Zutphen and 
Kops & Van der Trappen (loc. cit.) say it is abundantly found near Zutphen, at a number 
of locations in the West, the latter almost certainly to be attributed to the hybrid, and at 
some riverine locations for many of which the same applies. In the 17th century, Comelin 
(1683) saw it in stagnant-water ditches near the river Vecht near ""den Bergh""', at the 
border of the firm, sandy soil of Utrecht and the fen areas of Holland. 

E. hyemale is a species of moist woodlands. The area of woodland in the Netherlands 
has not declined since 1800, but has actually increased (Bijlsma, 2003), as before that 
time much had been cleared. Older sources often associate the species with ditches rather 
than woodland, which may be explained by its habit of persisting long after the trees 

“'presumably Nederhorst den Berg, about 25km SE. of Amsterdam 
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have been felled. Altogether it seems unlikely that the magnitude of the population would 
have permitted large scale harvesting to support an export trade over a long time and it 
must be questioned whether this country has ever been the source of such trade. 

Comelin (loc. cit.) noted that at den Bergh it was collected for turners to polish with 
it^. But later, from 1806, a number of annual reports have been compiled about the Dutch 
agriculture, including products gathered from uncultivated lands, such as reed 
(Phragmites), rushes (5cAoenop/ectiM) and herbs (Kops, 1807, 1808, 1809, 1816, 1819, 
1821,1822c, 1822b, 1822a, 1829). No mention is made of any production or harvesting 
of Equisetums. 

Nozeman (1783) expresses his amazement that E. hyemale is imported into the 
Netherlands from Spain (see below), rather than collected from local stocks. Subsequent 
botanists agree: “This plant does grow in some places of our home country, in woods and 
sandy lands, but it is, as far as I have been able to find out, not used” (van Hall, 1854). 

“The shave-grass that the cabinet-makers use does not originate ftom our land, but 
is imported from elsewhere. From [the Netherlands] it is further transported to England, 
where it, completely undeserved, is designated by the name Dutch Rushes”(Oudemans, 
1862; likewise: de Vries et al, 1870). 

An interesting phenomenon is that, analogous to the English “Dutch Rush”, in the 
Netherlands it was sometimes called “Spanish msh” (Noel Chomel & De Chalmot, 1778; 
Van Meerten-Schilperoort, 1830; 1843; van Hall, 1843). The epithet “Spanish” 
intermittently used in the Dutch names of the species does not indicate a Spanish origin. 
Though it is found in Spain (Prada, 1986; Salvo Tierra, 1990), it occurs too infrequently 
to allow any significant yield (C. Fraser-Jenkins, pers. com.). Also, historically and 
regionally the predicate has been applied to at least thirty other species (Heukels, 1907), 
which seem to have little in common, though for quite a few of them it might be 
interpreted as “conspicuous” or “foreign”. 

A few authors hold the view that that the Netherlands does or could produce 
commercial horsetails: “This wood [Zalkerbos] also furnishes very good shave-grasses 
to polish wood” (van der Aa, 1851), without revealing his source nor the scale of the 
exploitation. In almanacs beggar boys were urged to collect shave-grass (among other 
products of nature) to earn their own living (Heldring etai, 1837; Heldring, 1845). This 
may denote more about the low value and little enthusiasm to collect the stems in the 
Netherlands. Altogether, the conclusion seems justified that if Dutch-produced horsetails 
were ever imported into England, this must have taken place longer ago than the memo^ 
of the 19th century writers cited above, therefore no later than the first half of the 18 
century. 

CONTINENTAL TRADE AND ORIGIN OF THE SPECIES 
Even if the plants have never been cultivated in the Netherlands, nor commercially^e^ 
from the wild, it is still possible that Dutch traders imported them mto London frxim otter 
continental or overseas sources. The question then is where they would have on^ted. 

There is evidence of horsetail trade elsewhere in Europe. Tariffs of the Zollverein 

’Comelin’s habitat description is more typical for E.fluviatile L. with which E. yema e 
was often confused, and so was his description: Equisetum foliis nudum, non ramosum 
sive junceum. B. pin. Hippuris foliis & nuda Tab. Equisetum majus aquatimm 
icon J. Bauh. Belg. Groot Paarde-staart. However, his observation on collecting the 
plant shows that he was at least partially correct. 
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(customs union, 1818-1871) name Schachtelhalm in near complete lists of items 
transported through the German lands (Anon., 1824; de Martens & Murhard, 1836; 
Anon., 1849a, 1849b, 1853, 1858). Likewise, Russia levied a small duty on horsetails 
(MacGregor, 1850), as did Norway, (Amtzen, 1830), France (Dujardin-Sailly, 1813) and 
Austria (Klenner, 1822; Anon., 1824,1838), whereas Illyria (Anon., 1836) let them pass 

A number of more incidental sources can be found too. According to an early 19^ 
century encyclopedia, E. hyemale was a lucrative product and exports from the southern 
French department Bouches-du-Rhone amounted to 10,000 francs annually (Leman, 
1826). The amount in francs suggests the figure applies to statistics postdating 1795, 
when this currency had been introduced. The 1802 overview of this department, however, 
makes no mention at all of such an export (Michel, 1802). Moreover, it is stated that the 
department is very poor in woodland, a condition that has not changed to the present, and 
this explains the near absence of E. hyemale in those parts (J. le Paslier & C. Deliry, pers. 
com.). Duval-Jouve also expressed his doubt about the figures he had from de Villeneuve 
(de Villeneuve, 1821), but after investigating the matter he found that they referred to E. 
ramosissimum and E. palustre L., of which at least 30,000 bundles were sold each year 
for kitchen usage (Duval-Jouve, 1864). Local trade in Provence was provided by vendors 
crying '‘Leisfietadous de coussooudo”^ (Achard, 1785), who were not likely to be selling 
the hard skirmed E. hyemale, since their merchandise would have mined the kettles. 

Abundant sources of E. hyemale were found in the forests along the Rhine, where 
specialised collectors took it to sell it to carpenters and cabinetmakers, or to plait rings 
of them (the so-called Schaftheukrdnze, Figure 2) to clean kitchen utensils and floors 
(Kirschleger, 1857). These rings, also called Schlutte (Acker, 1982), are identical to the 
one depicted by Bock (1630) and described by Bauhin: apud nos ancillae circulos (quails 
figurae adpositus,) ad suppellectilem expoliendam conficiunf (Bauhin, 1658). Long 
distance commercial trade of E. hyemale for use by craftsmen to polish wood and metal 
has been reported from south-west Germany, where they were imported into 
Wiirttemberg in great masses from the Rhine valley in Baden (von Martens & Kemmler, 
1882). French collectors apparently drew a heavy toll on the population, since Hausser 
(1894) complained that “a few decades ago” at Neubreisach the traders took cartloads of 
E. hyemale, but that at the time of his writing they would have come in vain. Plants 
collected near Strasbourg (dept. Bas-Rhin) were sold in Nancy, 120 km to the west 
(Braconnot, 1828; Kirschleger, 1857) and to Paris (Duval-Jouve, 1864). Halfway 
between Strasbourg and Paris, in the Orient Forest near Troyes, it was available for 
collecting, but, to the amazement of the Troyans, traders did not know this, or preferred 
to pull it in other places (des Etangs, 1841). Plumier tells us, presumably from Lyon* *, that 
it is “a plant brought to us from the mountains”. In southern France commercial trade 
existed where Villeneuve functioned as the hub selling horsetails collected in the 
Lot-valley to the market in Bordeaux (de Saint-Amans, 1821). 

Yet one other possible origin should be considered, viz. North America. For this route 
I have found no historical data, unless it would account for the surprisingly large export 

^‘scouring pads of horsetails” 

^at ours the maids make wreaths (illustrated adjacent) to polish the furniture 

*The printer as well as the religious authorities approving the book resided in Lyon. 
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volume of “reeds” from the USA (Wolcott, 1795). However, the species is abundant in 
the USA to the extent of becoming a nuisance (Millhollon, 1987), and the larger 
American subspecies would explain observations of Newman and contemporaries on the 
size of the marketed horsetails. 

Newman expressed uncertainty about the Dutch Rushes of the London markets being 
conspecific with English E. hyemale, and was supported in that opinion by other, not 
explicitly named, botanists. His doubts arose from the “much larger size than any British 
examples of E. hyemale" and “the much greater number of striae, amounting in some 
instances to thirty-two” (Newman, 1844). Large size and high number of ridges (Figure 
3) better conform to the American E. hyemale subsp. affine which has 14-50 ridges 
than the Emopean subspecies with 14-26 ridges (Hauke, 1963). Johnson (Johnson & 
Sowerby, 1856), however, disagrees, stating that “British plant from Gamlingay Bog, 
Cambridgeshire, cultivated in my garden for thirty years, frequently rivals the imported 
“Dutch Rushes” in these respects, the number of ridges and smaller tubes varying from 
twenty to twenty-eight in the larger stems”. In the Zalkerbos near Zwolle, the only Dutch 
population which historically has been associated with usage of the plants as smoothing 
agents, currently has stems of 1.20m tall with 25 - 26 ribs. Although such thick specimens 
of E. hyemale subsp. hyemale are memorable in itself, there is still a gap between 
Newman’s 32 ridges, and the Dutch and Johnson’s 26-28 ridges. 

In the Netherlands, Van Hall (1854) wrote: “This plant does grow in some places of 
our home country, in woods and sandy lands, but it is, as far as I have been able to find 
out, not used, and it is by fin not as heavy as the one that occurs in commerce and is 
brought in from elsewhere”. Herman van Hall, a student of Kops, was co-author of earlier 
volxunes of the Flora Batava (Kops & Van Hall, 1828, 1832, 1836, 1844) and therefore 
likely to be very well aware of the note given there, that E. hyemale is exported to 
England. His 1854 remark reads as if he has double-checked the fact, while bearing m 
mind that a different, larger taxon might be involved. Oudemans (1862) agreed: The 
reason why, both at ours and in England, the foreign shave-grass is preferred, seems to 
be the latter’s thicker stems”. 

DISCUSSION 
At the onset of the eighteenth century, the name Dutch Rush for£. hyemale had becoine 
so established that it started to show up in print, at first with authors addressing the 
artificers and amateurs who would actually be using it and, almost a century later, also 
in the scientific botanical literature. Something must have happened with the product for 
people to dub it with that new name. Later authors ascribe the name to imports from 
Holland, but they all might have been deluded by the Schoenoplectusus/Equisetum- 
misconception, with the possible exception of John Smith (1802), who publwhed in 
advance of the earliest date so far discovered that shows the entanglenienL e st 
argument that Dutch import does explain the name is given by Aubrey s 1 etter. 
While he writes that the shave-grass comes from Holland, he does not^ e name 
Dutch Rush, and therefore this is not likely to be an arf hoc explanation of that name. 

As for the scale of the imports during the 150 years between Aubrey an ewman, 
again we must sift through the mystery caused by the Schoenoplectmus/tquise um- 
misconception. All the imports of Dutch Rush, in “great quantities orsimlar worm & 
are likely to be ascribed to bulrashes. In the eighteenth century, the e er an sc 
over 4000 ha of land with culture of bulrushes (Maas, 2000) and this w^ an 
export product. In 1827, 1600 loads of 63 bundles of bulrushes were declare a e 
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British customs, accounting for over 360 times more duty revenues than reeeived on 
polishing rushes (calculations based on Parnell, 1830). If, in spite of Yeats’s opinion, E. 
hyemale would have been of any observable economic significance, one would have 
expected it to have been seen in the exceedingly detailed port statistics, where it is not. 
Evidently, half a year could pass without any horsetails being legally imported. In 
accordance with these ineidental observations, it is absent from English and Dutch trade 
statistics. The possibility that significant amounts of rushes have deliberately been kept 
from import registration is not very likely. Smugglers concentrated on low-volume 
contraband where the import duty exceeded the intrinsic value. It is not unreasonable to 
assume that anything that was taxed was also smuggled, but 20% is a low tariff compared 
with that levied on alcohol and tobacco, so the incentive for smugglers to bring in shave- 
grass must have been slight, given that at some points in British history, smuggling 
carried the death penalty (Richard Platt, pers. com.). The conclusion must be that even 
if Holland has been an important source in the horsetail trade, the trade as a whole served 
but a niche market. 

The emerging pattern of several disjunct historic observations is that of trade routes 
from scattered source regions into the most accessible larger centres of population. For 
unknown reasons source populations closer at hand were ignored. Like Oudemans, De 
St.-Amans (loc. cit.) thinks it a matter of quality: “Cc//e des bords du Lot est belle et 
plus estimee”. Sustained exploitation sometimes resulted in depletion of local stocks. In 
the upper Rhine Valley an Infrastructure of collectors and transporters had developed 
who transported E. hyemale overland to France and downstream by river, as suggested 
by the toll-treaties of German rivers (Anon., 1837, 1853). The Dutch had virtually 
monopolised navigation on the river Rhine (MacGregor, 1843). When brought all the 
way down to the sea, goods would have ended up in the port of Rotterdam, ideally 
situated for further transport to Belgium and England. Since the species was “rather 
common m whok Europe, even in Russia, and especially in Sweden” (de Chalmot & 
Chomel, 1792), it may have been that the collectors took the product from wherever it 
was available in north-west Europe, including the eastern part of the Netherlands and 
Russia (which then included Poland). Tariffs categorising horsetails are available from 
many north and central European countries. 

During the Napoleonic wars around 1800, reciprocal trade embargos caused 
interruptions in the supply of indispensable commodities. Since the French invasion of 
the Netherlands in 1794, bulrushes from Holland had become difficult to obtain (Anon., 
1819) and consequently become expensive: “during the non-commercial intercourse 
between Holland and Great Britain, which lasted a number of years, a great scarcity 
existed in (...) Dutch Rushes, which were not to be had during the war, except in very 
precarious chance lots, occasionally smuggled over, at any price” (E. Smith, 1841). The 
same will have happened to E. hyemale from the continent and it may be hypothesised 
that in circumvention a new supply route from the United States was opened. The 
aberrant size of the plants reported by nineteenth century authors indicates the North 
American subspecies rather than the slenderer European form. If the shipping cost had 
allowed a profitable transport, the availability would have been virtually unlimited from 
the largely uncultivated American lands where the species is abundant. However, doubt 
exists whether the economic opportunities were recognised: “The rushes used for rubbing 
down are a valuable article, and grow abundantly in various parts of the United States, 
they are found in our own neighbourhood in the State of New Jersey; though extensively 
used in Europe they are scarcely known to our workmen” (Gill, 1828). 
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SHORTNOTE 

ACROSORUSNUDICARPUS TRANSFERRED TO XIPHOPTERELLA 

Acrosoms nudicarpus P.M.Zamora & Co. is a grammitid fern (Polypodiaceae) known 
only from ultramafic substrates on Palawan Island in the Philippines (Zamora & Co, 
1981) and Mount Kinabalu in Sabah, Malaysia (Borneo) (Parris et. al., 1992 as 
Xiphopteris nudicarpa (P.M.Zamora & Co) Parris). Although it was described in 
Acrosoms, it differs from all other member of the genus in having hydathodes at the vein 
endings on the adaxial surface of the lamina, a character shared with several species of 
Xiphopterella. The following new combination is proposed: 

Xiphopterella nudicarpa (P.M.Zamora & Co) Parris, comb, nov., based on Acrosoms 
nudicarpus P.M.Zamora & Co, Nat. Appl. Sci. Bull. Univ. Philipp. 32:47 (1981). Type: 
Philippines, Palawan, Mt Mantalingahan, Iloilo Ridge, c. 1700 m, March-April 1977, 
Co 1776 (holotype PNH 199345!; isotypes A, K, L, LWQ MICH barcode 1115915!, 
PUH). 

REFERENCES 
PARRIS, B. S., BEAMAN, R. S. & BEAMAN, J. H. 1992. The Plants of Mount 

Kinabalu. 1. Ferns and Fern Allies. Royal Botanic Gardens, Kew. 165 pp. 
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Philippines. Nat. Appl. Sci. Bull. Univ. Philipp. 32: 43-51. 
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